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DETAILED ACTION 

1 . Applicant proposed to incorporate the limitation of claims 14 and 79 into claim 1 
on a telephone interview conducted on 5/27/08. After conducting search, examiner 
discovered a new reference written by Nelson et al. The new ground of rejection is 
provided below in addition to the old ground of rejection is provided below. 

Claim Rejections - 35 USC § 102 

2. Claims 1 -3, 1 2, 1 3-1 9, 23-25, 31 -33, 42, 43-46, 51 -56, 65, 66, 69, 71 and 76 are 
rejected under 35 U.S.C. 102(b) as being anticipated by Elko (US006041 127A). 

Regarding claims 1 , 3, 24, 31-33 and 45, Elko discloses a method for processing 
audio signals, comprising: 

receiving a plurality of audio signals, each audio signal having been generated by 
different sensor of a microphone array (see Fig. 22); and 

decomposing the plurality of audio signals into a plurality of eigenbeam outputs, 
wherein each eigenbeam output corresponds to a different eigenbeam for the 
microphone array and at least one of the eigenbeams has an order of two or greater 
(see Fig. 24; col. 17, lines 26-33). 

Regarding claims 2, 12, 13, 42 and 43, Elko discloses the signal analysis using 
spherical coordinates, so Elko show spheroidal harmonics based on a spherical 
configuration. By using spherical coordinates, the number and positions of sensors in 
the microphone array enable representation of a beampattern as a series expansion 
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involving at least second-order spheroidal harmonics. See the analysis from col. 12, 
line 15+. 

Regarding claims 4, 5, 34, 35 and 54-56, Elko shows the acoustically rigid 
sphere (col. 14, lines 15-16 and abstract). 

Regarding claims 14, 44 and 65, the claimed discrete orthogonality condition 
reads on the condition as shown in Fig. 22 with discrete microphones, microphone 222 
is being 90° from microphone 224. 

Regarding claims 15 and 66, Elko shows treating each sensor signal as a 
directional beam for relatively high frequency components in the audio signal (col. 6, 
lines 32-38). 

Regarding claims 16, 17, 46, 51, 52, 71 and 76, the claimed auditory scene read 
on each steered direction formed by the microphone array. Elko shows that two or 
more different auditory scenes could be generated (col. 17, lines 18-20). 

Regarding claims 18 and 52, Elko shows the weighting (see equation 31). 

Regarding claim 19, Elko shows that DSP is being used for processing; 
therefore, it inherently stores and recovers data for subsequent processing. 

Regarding claim 25, Elko shows the calibration (col. 17, lines 4-5). 

Regarding claims 23 and 53, Elko shows he equalizer filter (2443). 

Regarding claim 69, due to steering, Elko's system would discriminate noise and 
inherently maintain a minimum value of signal-to-noise ratio. 



Application/Control Number: 10/500,938 Page 4 

Art Unit: 2615 

Claim Rejections - 35 USC § 103 

3. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

4. Claims 1 -3, 1 2-24, 31 -33, 42-46, 51 -53, 63-71 and 76-78 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Moorer (US006904152B1). 

Regarding claims 1 , 3, 14, 24, 31-33 and 44, Moorer discloses a method for 
processing audio signals, comprising: 

receiving a plurality of audio signals, each audio signal having been generated by 
a different sensor of a microphone array (for generating mono sources 17 and 19); and 

decomposing the plurality of audio signals into a plurality of eigenbeam outputs 
(the end of col. 5), wherein each eigenbeam output corresponds to a different 
eigenbeam for the microphone array. 

For a specific example, Moore teaches the only the zero and first order of 
harmonics are required (col. 5-6), but fails to show at least one of eigenbeams has an 
order of two, or three or greater. However, in view Moore as a whole, one skilled in the 
art would derive at least the second order of harmonics together with the zero and first 
order of harmonics if more speakers are used for generating the output signals (col. 5, 
lines 29-32; and col. 11, lines 61-63). Thus, with Moore in front of him/her at the time of 
the invention was made, one skilled in the art would have been motivated to generate 
an eigenbeam having an order of three or greater if seven ore more speakers are being 
used to recreate the sound field. 
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Regarding claims 2, 12, 13, 42, 43, 63 and 64, as shown in Fig. 10 of Moorer, the 
eigenbeams correspond to spheroidal harmonics based on a spherical configuration of 
the sensors in the microphone array. 

Regarding claims 15 and 66, Moorer shows the step of treating each sensor 
signal as a direction beam for a relatively high frequency components in the audio 
signals (each beam is defined based on the spherical coordinates; col. 7, lines 28-50). 

Regarding claims 16-18, 46, 51, 52, 65 and 71, the claimed auditory scene reads 
on the audio signal reproduced by a speaker. See Fig. 4 as an example on how to 
generate the auditory scene by applying a weighting value to each eigenbeam output. 

Regarding claims 19-22, 45, 67 and 68, with the digital signal processing (col. 11, 
lines 35-42), the data is inherently stored for subsequent processing, or it reads on the 
claimed recording medium. 

Regarding claims 23 and 53, Moorer shows the equalizer filter (col. 7, lines 28- 

50). 

Regarding claim 69, due to steering, Moorer's system would discriminate noise 
and inherently maintain a minimum value of signal-to-noise ratio. 

Regarding claim 70, although Moorer fails to show that the SNR is characterized 
using white noise gain. Examiner takes Official Notice that this feature is notoriously 
well known in the art. Thus, it would have been obvious to one ordinary skill in the art to 
modify Moorer by using well known method for calculating SNR based on white noise 
gain. 
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Regarding claims 76-78, Moorer discloses that the generation of the auditory 
scene is by receiving the specified direction for the directional beam (defined by the 
actual speaker location in terms of spherical coordinates; col. 16, lines 1-9). 

5. Claims 4, 5, 25, 34, 35 and 54-56 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Moorer (US006904152B1) as applied to claim 1 above, and further in 
view of Elko (US006041 1 27A). 

Regarding claims 4, 5, 34, 35 and 54-56, Moorer fails to show the microphones 
being mounted on an acoustically rigid sphere. In the same field of endeavor, Elko 
teaches a practical microphone array assembly using a rigid sphere made of Nylon (col. 
16, lines 1 -1 3). Thus, it would have been obvious to one of ordinary skill in the art to 
modify Moorer in view of Elko by using the rigid sphere made of Nylon for mounting the 
microphones in order to provide a three-dimensional sound detector with an excellent 
response exceeding 5 kHz. 

Regarding claim 25, Moorer fails to show the step of calibrating each sensor of 
the microphone array based on measured data generated by the sensor. Elko teaches 
that it would be advantageous to closely calibrate the microphones with each other for 
the microphone array to behave as a true gradient microphone (col. 17, lines 1-17). 
Thus, it would have been obvious to one of ordinary skill in the art to modify Moorer in 
view of Elko by calibrating the microphones in order to provide a microphone array as a 
gradient microphone. 

6. Claims 79-84 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Moorer as applied to claims 1,14, 31, 44, 51 and 65 above, and further in view of 
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Nelson et al (hereafter Nelson) ("Spherical Harmonics, Singular-Value Decomposition 
and the Head-Related Transfer Function"). 

Regarding claims 79-84, Moorer fails to disclose the claimed equation to define 
the discrete orthogonality condition. Moorer teaches how to use spherical harmonic to 
decompose the sound received at the microphone to be recreate later by the speakers. 
Nelson also teaches to use spherical harmonic to decompose a radiated wave. The 
discrete orthogonality condition is being used to find the coefficients in the expansion 
(see sect. 2.4 and equation 47). Although Nelson's teaching is applied to the radiated 
wave, instead of the received wave, based on the nature of the radiated sound wave 
and the received wave, one skilled in the art would have expected that the same 
analysis taught in Nelson could be applied to for analyzing signal received at a 
microphone without generating any unexpected result. Thus, it would have been 
obvious to one of ordinary skill in the art to modify Moorer in view of Nelson by utilizing 
the discrete orthogonality condition for the signal analysis in order to find the coefficients 
for the harmonics. 

Equation 47 in Nelson uses mathematical operator "| | 2 " after the summation. 
By expanding the term defined by the operator "| | 2 ", it reads on the claimed equation. 

Response to Arguments 

7. Applicant's arguments filed 5/5/08 have been fully considered but they are not 
persuasive. 



Application/Control Number: 10/500,938 Page 8 

Art Unit: 2615 

Applicant argued that Elko fails to generate second-order or higher harmonics on 
p. 1 5, examiner disagreed. First of all, claim 1 does not specify "second-order or higher 
harmonics". The claimed limitation called for at least one eigenbeams has an order to 
two or greater. The claimed eigenbeam is being interpreted as a beam representing a 
transformation. The embodiment as shown in Fig. 22 is a microphone array placing on 
a three-dimensional sphere. As illustrated in Fig. 24, each eigenbeam is generated 
based on three different pairs of microphones representing the X-pair, Y-pair and Z-pair 
respectively located at the position defined by cp and x- Therefore, Elko discloses the 
claimed limitation of claim 1. 

Applicant argued that Elko fails to show that the arrangement of the sensors in 
the microphone array satisfies a discrete orthogonality condition. This is not 
persuasive. Fig. 22 of Elko shows that the microphones satisfy a discrete orthogonality 
condition. This meets the claimed limitation. Furthermore, applicant seems to define 
the limitation of "an eigenbeam of order two or greater" based on the disclosure in the 
specification. Although the claims are interpreted in light of the specification, limitations 
from the specification are not read into the claims. See In re Van Geuns, 988 
F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

Applicant's arguments with respect to claims 1, 12-14, 31, 42-46, 51-53, 67, 68 
and 71 in view of 102 (b) rejection by Moorer '878 have been considered but are moot 
in view of the new 103 rejection. Although a different patent issued to Moorer ('152) has 
been used for rejection, the basic principle in both Moorer references is the same. They 
both provide motivation and suggestion to decompose microphone signals using higher 
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harmonics if more speakers are used for reproducing and recreating the audio scene. 
Moorer '152 explicitly shows the spherical configuration of the sensors in the 
microphone array as recited in claim 2. 



Allowable Subject Matter 

8. Claims 6-1 1 , 26-30, 36-41 , 47-50, 57-62 and 72-75 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ping Lee whose telephone number is 571-272-7522. 
The examiner can normally be reached on Monday, Wednesday and Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian C. Chin can be reached on 571-272-7848. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Ping Lee/ 

Primary Examiner, Art Unit 2615 
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